Modeling of the kinetics of drug release from a binary system.
A model of a controlled-release drug delivery system was proposed and tested by mathematical simulation. The model consisted of a cylindrical drug reservoir coated with a permeable and erodible material. The release rate is relatively constant because, while the drug concentration is diminishing, the barrier is eroding. These factors may be balanced initially, but ultimately the release rate increases or decreases markedly depending on the permeability. Two kinds of permeability-dependent behaviors were observed: (1) for high-permeability coatings, the release rate is high and constant and then decreases as the drug is exhausted; and (2) for low-permeability coatings, the release rate is low and constant and then increases as the barrier becomes thin. The proposed design combines two cylinders whose coatings have different permeabilities and exhibit complementary release behavior. Complete release occurs before total erosion of either coating. Optimization of the design and the design parameters leads to a constant release rate (within 6%) until all of the drug is released from the device.